XINGLIGHT Part No. :XL-5050RGBNC-WS2812B

XL-50S0RGBWC-WS2812B

ﬁ*&ﬁi Technical Data

5050 L% W&E—Ns R R HRE

4§ 5 (Characteristics) :

* HMRSE (L/W/HD :5.0%5.0%1.6mm

outline Dimensions (L / w / h): 5.0*5.0¥1.6mm

*  RICEE KRR B LIR E IR

Luminous color and colloid: Colorful magic/Transparent colloid
* WMRTZRH ROHS E3K

Environmental protection products Complied With ROHS Directive
* W UBUBRIESESL (MSL) :4-ba 2

Moisture sensitivity level (MSL) :4-5a levels

* EIA MEhRiE e

EIA standard packaging

* T SMT WG By E i A

Suitable for SMT automatic production

* GG TN R H AR

M4, (Product application) :

* ARRNT
Full color luminous words
* AR

Full color module

* RGIR

Point light source

* AT 5%

Full Light Bar

* BEBE. RIEHE

Pixel screen. Shaped screen

* PN LED ZEMfIE A

Indoor LED decorative lighting
* I LED AhAL/ 1
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1. Fnﬁiﬁﬁ/ Product Overviews
5050 PEF TC-O1W A& — KA ot B L & DU B Bzl 1C My 3 & RGB ATt LED S5 7 A SM= R

5050 £EfkT Bk Hp N EIEH] 1C BA WS, RIhAE, PUT-IERE R AR TR B s s, 10 P9 AR AR e i
F R LED &7, BRARO—EMEM R, FOLBCRAIE, e/t al. BRI Bok —H I g &, [
HRARRUN, A TEIED, R T HORS Rl B AR s, ATRBLZIR, s AL S R IOR
/5050 TC-01W is an integrated high—quality single-line transmission four-channel driver IC and high—quality RGB
and white LED chip external constant current 5050 integrated light beads. The built—in control IC has the
characteristics of high reliability, low power consumption, high anti—interference performance and high constant
current precision, while the internal integration of high—quality LED chip, with good uniformity of luminescence,
white light effect pure, light—fading small advantages. This lamp ball will combine the advantages of the two, while
bringing small size, less peripheral components, the layout of clean features. Controlled by external controller,

it can display illusion, animation and high standard video effect.

2+ ﬁlﬁ%ﬁ)ﬁ/ﬁnctional characteristics:

2.1 5050 T B Py S fi sy ot B AMZ B2 AR A DU IE TE K3 1C, B RGB AMEDG LED W, ARBUVINTG, Ak Hl i
$‘o /5050 light bead internal integration of high—quality external control single—line transmission four—channel
driver IC, high—quality RGB and white LED chips, compact size, simple peripheral.

2.2 WNE ICIHNRE R, WHERCBGH Wb . ROGmE—8, FORMRAIE. /BUILT-IN IC constant
current high precision, internal RGB chip pre-optical processing. High Degree of uniformity of light, white light
effect pure.

2.3 %ﬁﬁ%ﬁéﬁ{%ﬁj@ ﬁgﬁiﬁﬁ4§§ﬁ, ﬂ%ﬁﬁéﬁﬂ%o /Plastic forwarding enhancement technology, single—line
data transmission, can be cascaded.

2.4  FAEALHZ 800Kbps/Fh, TSI EREEZE 30 i / FPEF, AT 1024 5. /The data transmission
frequency is 800Kbps per second, and the screen refresh rate can be achieved at 30 frames per second, not less than
1024 points.

2.5 v O PWM 6 Re08 scIl 256 KK FEVRTY, v 3R 1. 5KHz / s. /The output port PWM control can
achieve 256 levels of grayscale adjustment, and the port scan frequency is 1.5 KHz / S.

2.6 RAMRMTES S HIERAE: OUTR/G/B 24 8mA, OUTW Jy 17mA, fiCH ORI EE IR KA. R iE iR
FrNRZE<L. 5%, HTaliRZ<3%. /The output constant current is optimized: OUTR/g/b is 8mA, OUTW is 17mA, and the
number of low voltage driving cascades is maximized. High constant current accuracy, in—-chip error & Lt; 1.5% ,
between—chip error & LT; 3% .

2.7 o & : 26V/0UTPUT PORT WITHSTAND VOLTAGE: 26V.

2.8 HEREHRRIVAE ). HA2EA BT B E R R BRI HI tH o /Super data shaping ability: accept this

unit data automatically will follow the data shaping output.
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HESH

Elecirical Characteristics

%jﬁgﬁ%ﬁ (INTHRFERBEE, 7,=25C, Vy=0V)

ZH el ¥0 LA
CER/LENEN Vdd -0.4~+5.5 v
By 4 i 1 i Vout 24 v
& R TN NS Vi - 0.4~ Vdd+ 0.4 v
AR Topt - 40~ + 85 C
il A7 I 5 Tstg -40~ + 85 C
HBM A AT S VESD >2 KV

TE: BRI S B RF. PCB R 5 EHUE B, SERRIN A4 1F N M BB 2 5 IR E 77 E — 2 £
E“r 4iﬂﬂﬁﬁfli:f%ﬁ éﬁ@%ﬁ%g PCB %ﬁ%r uﬁiﬂfi*ﬁﬁﬁﬁﬁ*&%fﬁl . /Heat dissipation performance is closely
related to fin size, PCB thickness and layer number. The thermal resistance value in practical application is
different from the test value. Users can choose proper packaging and PCB layout to achieve the ideal heat dissipation

performance.

EE.%’}%I (TR YL, Ta=—-40~ + 85°C, Vss= 0V, Vdd= 4.5~ 5.5V

/s ZH MRS BoME | BAME | BRME | A
VDD OH TAEHEE - 3.5 - 5.5 i
DD s 7 VDD = 4. 5V, IouT “OFF” - 1.0 - mA
VIH 3.4 - - i
EINESHEHEE | VDD=5V, 75 DIN #iAHF
VIL - - 1.8 i
TOUTR/G/B OUTR/G/B 3 VDS =1.0V 8 A
_ N =1. m
W IR ) HEL IR
OUTW ¥ I BREh HL I VDS =1.0V 17 mA
%VS. VDS VDS =1.073. 0V - 0.5 - %
OUT R/G/B/W %t ~
%VS. VDD i - VDD = 4.5°5.5V - 0.5 - %
- AL AL -
%VS. TA TA= —40"+85°C - 5.0 - %
Ileak OUT R/G/B/W ¥
o VDS =30V, IOUT ” OFF” - - 1 uA
TR L

e LR TAESHOE T BARE AR A I B CRIERR & P e PR AR (AR A 1 T 1 BLIRAN St e B 5L
TR E ETRER S50 GG T ORUEFAS R, (B ARG S R T 83 ERE - Electrical operating
parameters define the DC and AC electrical parameters of the device within its operating range and under test
conditions that guarantee specific performance indicators. The specification does not guarantee the accuracy of
the parameters for which no upper and lower limits are given, but the typical values reasonably reflect the

performance of the device
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statistical analysis.

Part No. :XL-5050RGBWC-WS2812B

2. MBI RN KRS HEERE I GRAE, SORME At A GE T 3 Hr fRIE. /The minimum and maximum

ranges of specifications are guaranteed by testing, and typical values are guaranteed by design, testing, or

FF45ME : Switching characteristics (ta=-40 ~ +85 C):

e ZH TR E& AT w/AME | LR | BORME | AT
OUT R/G/B %t T0UT=12mA, OUT ¥ 15 3%
P PWM i 200Q HiFHZ VDD - 1.2 - KHz
tPLH N DOUT it LS Hh 7 3 R 30pF, - 500 - ns
RS PEHER | DN % DoUT HOfE S kAR aER
tPHL SEND - 500 - ns
tr | TOUT G =12mA, OUT G % 1 #:3% 200 Q - 18 - ns
OUTG #CHUNTH | pypg 2 vpp, st b ka2 30pF
te SN - 110 - ns
T
50% \ 5P /
DIN N\
trLn teHL . trn L
0% 50% 90% 90%
DOUT 0% 10%
NG LI
[ 0% 90% :

VouTRiGRIW o

10%

/

!

WE LED 5%{/Built—in LED parameters:

N W (nm) . .
R Ig;‘ o BRI (med) | TAEHZE (mA) THEWE (D
{ITTL
620-625 500-600 20 2.0-2.2
520-525 2000-2400 20 3.0-3.3
465-470 240-300 20 3.0-3.3
8000-10000 3000-5000 20 3.0-3.3




m

%ﬁ%ﬁ%ww/Data Communication Protocol:

1. iR -

PUCRH 2 Bt 0 R, A — M T AU AR T o AT BN ARG TR G Sy ST, e F TR TR 5
@%% “0” EEE&% “1” EE}JQ /CODING DESCRIPTION: the Protocol is a unipolar zeroing code, each code element must
have a low level. Each code element of this agreement starts at a high level. The high level time width determines

the “0” code or the ”"1” code.

PN TR
1 G ) A
0fi% e

155 — +”:-L'

Resethd; Trst

i

-

&,
F

Uﬂgﬁ%ﬁﬁfﬁi{%w‘iﬂg/Frotocol Diagram of return to zero code data communication

iR ZH HR/ME JAYE = INE] Fafir
T 5765 41 1200 B - ns
TOH 0 3, LTI ] 200 300 400 ns
TOL 0 fih, AR HF-H ] 800 900 B ns
T1H 1%, s i JE] 700 900 1000 ns
TIL 1T, AT ] 200 300 B ns
Trst Reset fith, {i&HL P [H] 200 - - us

o (D . EEFPE, WA MKESRAN 1. 2us/When writing a program, the Minimum Code Period is 1.2 us;
(2) 0 5y 1 Ao s P ) FR P B8 BRI e e, 0 A5 1 A B P E) 25k /N T

20us/0 Yards, 1 yards of high—level time in accordance with the table above range, 0 yards, 1 yards of low—level

time requirements less than 20 US; 2. Protocol data format ;
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EEEEEEEEEEEEEEEEEEEEEEEEEEEEN EEEEEEEEEEEEEEEEEEEEEEEEEEENEEENEENENRER
2« hiXEIER A, /Protocol data format

Trst+55—Hith i 32bits BE+5H B 32bits Hdfi+e---- +25 N B 32bits HHE+Trst /Trst first
chip 32bit data Second chip 32bit data... 32bits data Trst for the NTH chip

32bits KEEIEGEN: BEAIERT, %M RGB MINNFKIE /32bits gray data structure: high bit first, sent in
RGB order

3. ARG E/System topology

Data
— it h it hH2 HY e e 3 HEN

4. ZBHFEIANEIER: /Bach chip input data stream

A Trst SE—4132bits B4R | 55 —4132bits R | SR =4 32bits B4R Trst
Py ) Trst o 4 32bits B Trst

ﬁﬁﬂﬁﬁ/Constant—cunent curves

5050 NEFIC-01W W& TCIEFURFEICS:, 8 IE A 208 A 18] 1 IR ZE /v e /The 5050 1C-01W BUILT-IN IC
has excellent constant current characteristics, and the current difference between channels and chips is very small.

(1) : @& E R RHBRIRZENT £ 1.5%, 18 T KRR ZE/N T £3% . The maximum current error
between channels is less than + 1.5% , and the maximum current error between chips is less than + 3%.

(2) : 28 m i  AE AR, S IR AN 2, 40 TS /When the voltage at the load end changes,

the output current is not affected, as shown in the figure below:

I0UT 5vVDas

18
1g8
14

o b omom
™)

IS I s ST N SR S SRR T R T T R S - T
o o o o o o & o e e
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E‘ZFE@%%E/Application Route Diagram:

YRR 5V (W FE7R) /Power supply voltage 5V(as shown)

H i I

rem--
4 3 4 3 : 4} 3
DIN _VsS l
VSS  DAT !
|
bl i
Controller s, | '
+ _ __ | _J/
—| VDD DOUT 1| VDD Dout| | ==| vDD DOUT
— |
n | F g
1 L]
P | ]
5V f—————+“| 5V f—————+“| 5V }-————+“|
=T =T =i
02 = o2

7 i N FH R IR AT BRICE B S A AR SO E . RS B PO BOR E e, WO RS T
BT 55 FAT S UE = S A A, BURE AR AT /2 % 7 A M 753K /1In the application of the product, there
are big differences in the number of the cascade of the driving lights, the configuration of the controller parameters

and the quality of the driving power, power is not committed to meeting all customer application requirements.
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AV B 2%

Twpical Characteristics Curves

=TT

" \ WERES BRE SR
. ?tl%ﬁ?ﬁﬁgﬁ Forwaord current derating curve Vs.
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Reliability Test Items And Conditions

*A] FEESCIE TR B Reliability Test Project

Eiin% IiH AFRAE M SEE M) | e | Rldiee
Description ltem Test criterion Test condition Testtime Qty Fail oty
Frtmilhia AT oo

*| =, + ) —
Lifetest Lifetestiroom temperature) JIS7021:B4 Ta=25C+5C, IFF20mA 1000Hrs 22 0
e — JIS7021:B10
I 74 oo
. B ¢ +
Hightemperature store MIL-STD-202:210A Ta=85C+5C 1000Hrs 22 0
MILSTD-750:2031
~E N
{7t JIS7021:B12 Ta=35C+5C 1000Hrs 22 0
Low temperature store
AR o
JIS7021:B11 Ta=85'C+5C 10004 2 0
i IS
High temperature/ |\ < o0-103D RH=85%
PRI humidity test
Ambience 30min
test JIS7021::B4 3 . 3
A MIL-STD-202:107D A0CESC100C 1000y 2 0
Cold / Heat strike test 3 ) 5C yaes
MIL-STD-750:1026
S5min 5min
5min  5min  5min
ABGEARIIRR JIS7021:A3 35C~25C~85C~
Cold and heat cycle MIL-STD-202:107D 35C 100Cycles 22 0
test MILSTD-705105E | 30min  5min  30min
S5min
*H| Wi AR HE Judging criterion:
- SEIG KA | WA v
I H FF5 ) o
Experiment Criteria
ltem Symbol " -
condition Min. Max.
Forward Voltage
VF IF=20mA ——— Initial Datex1.1
1E 7] B &
Reverse Current IR VR=5V 1uA
S Je] B
Luminous Intensit
o y IV IF=20mA Initial Datex0.7
ROCRE
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SMERT

Qutline Dimension

IETH B H A

[ /:' 09
@ 09 4
il R
' f 395 7_‘ ! T % %
= =
v | P

20 25

1 vee] ] o 4
/ \ FE: LA ERSFERALIS mm
L. " Remarks: All dimensions are in millimeters.
2 pour || > ' ﬁ iﬂ GND 3 2. REFAbRE A Z RSP A ZE$48+0. 25mm
Tolerance is #0.25mm unless otherwise noted
5| R e B P B 5] BTl B

1 VCC/VDD PR IC B IE & RGB. HJGIE
2 DOUT BN B F A (800K)

3 GND/VSS ERER VSRS

4 DIN EoREHEEIA (800K)

D 3
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B/ (1)

Packaging (1)

R S5EAR~T Belt and disk dimensions

4 ‘Use Feed Dlrectlon

B ——D

0.21

175

|
A
!
J
]
J
b
j|
L] \E/

N
P,
7
Sl

koA

_5|5_

}

& B0
|78

9.0
1£.0

Bk L. DL RS A7 44758 mm
Remarks: All dimensions are in millimeters.
2. REFHIARE A Z B RST A 23575 +0. 25mm

Tolerance is =+0.25mm unless otherwise noted

<+ BE#HERHENHFRETENHAE Disk and carrier belt direction of roll and hole dimensions

R F
o\o o 0l0o olo ¢
1
{FRReh | L | e (R £ = | | S | e | : o | | :
| | I I ] | : | I ] | | [ ] ] 10
| | 1 ] ] | | | 1 ] | | [ | | [
| | Lid | B | | | I | el | S | : | | RS :
! L I
T T RETRES | S0nmans | F 5 60maY |
AR SANGHAL | EWRETST
Y P
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XINGLIGHT

a% (2)

Packaging (2)

> Bi#AfiNe e A % Moisture Proof and Anti-Electrostatic Foil Bag

=l

] a
'E ~.\|I-‘|'-_: 9 L
e

] — TR
PrihtnaRe Bl 4%

——>»

XINGLIGHT

Capactiy 5 or 10 reels per box (PIFEESEE . 5081004

{ #REEA: Label Explantion

LOT NO: #KfER
PART NO: 7= @HE
BIN CODE: 7= 4%k
WL: HKTEE

IV: iR

VF: BETEE

I O

fo XINGLIGHT ©

LOT NO:J220315CXB10

T A

PART NO:XL-1608UGC-04

TIETRTTI P e

BIN CODE:0&033863

(N RNR AR TR T
OTY : 4000PCS

WL 525-578 M z

IV 207-24% WCD

VF:2 728 W
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BERes (D

Guideline for Soldering (1)
1. ERRSGATFRE

Hand Soldering
HEE WA BB E T RSO0~ M TR DRI T 30W  [ksek, JRERmH ki 4 200
TR FFAE 300CLAN, HARASHMA BT — R, SRR B AT 3 7,

NFRERE P A EERME S 518 LED 7S E4IR, N2/ 0 1E,

Manual welding is recommended only for repair and heavy industry situations. A soldering iron of less than
30W is recommended to be used in Hand Soldering. Please keep the temperature of the soldering iron under
300°C while soldering. Each terminal of the LED is to go for less than 3 second and for one time only.

Be careful because the damage of the product is often started at the time of the hand soldering.

2. EIFRARER.  EEA LT R AT

Reflow Soldering: Use the conditions shown in the under Figure of Pb -Free Reflow Soldering.

2751

250 ol | 10s Max
o 225 215\ 2s6C i
= 200 250 3Cls Max
o T 295k 220C —
3 175 E.:), i N™6TJs Max
© o 2000 4ep | I
o 150 RV e
£ 125 g 150 -1 | S

Q | |

& 100 aé.; 125 | 60~120s preheating |

75 ~ 100 | ‘

50 75 |

AN
50 4Tls Max
25 4Tls Max
0 ls ) L 1 L 1 L 1 25
o2 0 1 L L 1 L L | L
0 50 100 150 200 250 300 330 0 50 100 150 200 250 300 350 400
Time (S€c) Time (sec)
I FE Lead process ToHYHIFE lead free
p

[l R 2 R REREAT IR

Reflow soldering should not be done more than two times.

TR HRIERE T, 1 AZXS LED FEAME )

Stress on the LEDs should be avoided during heating in soldering process.
FESRFRTE G, A i TR =R e, AT HAhAL .

After soldering, do not deal with the product before its temperature drop down to room temperature.
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BERS (2)

Guideline for Soldering (2)

3. ¥

Cleaning

TESRR A IR A T D, (ERBEAET 30°CINsME NREEE 3 208, Am T S0°CIs M

% 30 b,

i P A SRALA FNE B AT, I RIS LED (K33 R AT S0 R 48 0036 R 15
R RE T MR A RIS, — R R A N 300W , HIUATHEXS LED &ldifh. iHlRYE

HARR) RO aimve sk 2 B axt LED &t .

It is recommended that alcohol be used as a solvent for cleaning after soldering. Cleaning is to go under
30°C for3 minutes or 50°C for 30 seconds. When using other solvents, it should be confirmed beforehand
whether the solvents will dissolve the package and the resin or not.

Ultrasonic  cleaning is also an effective way for cleaning. But the influence of Ultrasonic
cleaning on LED depends on factors such as ultrasonic power. Generally, the ultrasonic power should not
be higher than 300W. Before cleaning, a pretest should be done to confirm whether any damage to LEDs will

occur.

* FERK: S BRARFENHANEH TAE PCB  BOPRR AL E . Bk T Z2ZREZ FE MY
Wi, 35 AR AR AE 1Y) PCB L TH AR 32 e a8 R I T 56

* Note: This general guideline may not apply to all PCB designs and configurations of all soldering
equipment. The technics in practise is influenced by many factors, it should be specialized base on the PCB

designs and configurations ofthe soldering equipment..
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FEREREHR (D

Precautions (1)

(A 2

Storage

o A B R P TR ARG, IR TR, RITE A A — R A DR AF I 8] o

Moisture proof and anti-electrostatic package with moisture absorbent material is used, to keep moisture to a
minimum.

o JFET PURAUEBAEREA ST 30C, WEAET 60%RH fFMEH.

Before opening the package, the product should be kept at 30°C  or less and umidity less than 60% RH, and be
used within a year.

o JHENE, PEROUERAEREA ST 30°C, AT 40%RH MBI, HMAZE 72 N G OR) A
il H5E. @WTAEABONREART 30C, BEART 60%RH.

After opening the package, the product should be stored at 30°C or less and humidity less than 40%RH, and be
soldered within 72 hours (3 days). It is recommended that the product be operated at the workshop condition of
30°C or less and humidity less than 60%RH.

o W HARIEER LED , QRWR BB, B CH T A A A R, R T LR
RITEREME R MU 6025) C, #7824 /NI,

If the moisture absorbent material has fade away or the LEDs have exceeded the storage time, baking treatment

should be performed based on the following condition: (60£5)°C for 24 hours.

2. HpHa:
Static Electricity

FHAIHR S PR R, BRI USRS, APRISOU™ B 28 e FTUM (IR AR A 241
B BTt T AR SR B AL S N AZ IR, [ 06 2GR HCELA B L A LR R I o (SEPSIe e
T, PhEppdy, PR TR, TAREE T, Bighrsds, #O AR A it o

Static electricity or surge voltage damages the LEDs. Damaged LEDs will show some unusual characteristic
such as the forward voltage becomes lower, or the LEDs do not light at the low current. even not light.
All devices, equipment and machinery must be properly grounded. At the same time, it is recommended that

wrist bands or anti-electrostatic gloves, anti-electrostatic containers be used when dealing with the LEDs.




® . B x
XINGLIGHT Part No. :XL-5050RGBWC-WS2812B

FERERF® (2

Precautions (2)
3. WIHBW:

Design Consideration

7
DC 5V // b4
POWER ’
R2
Controller VDD DouT, VDD DOUT L VDD Dout = g
— [ v “~ \\
] a ez ez & e
o L L piN  6xp| [t LpIN oD i By
: : ‘ : \
| |
GND J
o o

FESKER FH L e, DA L b E DNy Fde iR Bl 2] 1C Rl e 5 SN, RAEq
SEINSAH G R . AL, N TR TC RIS AR TAE, STERIE AR A M AN A] 2

L7 ST ARE FE A AN BRI

RN

2. PSSR S A T AR FERE. R1/R2, BRI SARAER AN, AR5 SEPUmE R bRy R P A
AN RU/R2 FIOR NIRRT RO BRIC R, S8, W R1/R2 BV, ATEREMES BRI, —BOEMAE 20-2K
QZIAHYE, HUCEFRVUIE £ 500 W/t PASEEMERTSIUE: R2 .

In practical application circuits,To prevent instantaneous high voltage generated by live plugging during
product testing Damage to IC internal power supply and signal input/output pins Protective resistors should be
connected in series at the signal input and output terminals .In addition, in order to ensure more stable operation

between IC chips The decoupling capacitance between each lamp bead is essential:
1. Itis generally not recommended to omit the decoupling capacitors connected at both ends of the pr... ;

2. The signal input and output terminals of the product must be connected in series with protective r...; Due to
differences in wire material and transmission distance; The size of r1/12 depends on the number of cascaded lamp
beads ; The more cascades, the smaller r1/r2 ; Long transmission distance between lamp beads, Generally
recommended between 20-2k ® Value between, The recommended value is usually around 500 euros; Based on

actual usage; R2 can be grounded .
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Precautions (3)

4. FAhBIR:

Others
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When handling the product, touching the encapsulant with bare hands will not only contaminate its surface,
but also affect on its optical characteristics. Excessive force to the encapsulant might result in catastrophic
failure of the LEDs due to die breakage or wire deformation. For this reason, please do not put excessive stress

on LEDs, especially when the LEDs are heated such as during Reflow Soldering.
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The epoxy resin of encapsulant is fragile, so please avoid scratch or friction over the epoxy resin surface.
While handling the product with tweezers, do not hold by the epoxy resin, be careful.
5. REERYBE:
Safety Advice For Human Eyes

LED OGN, WEZ)EMAOCIGHE, Rl T —8tuiBm i) LED , 580G nl el IR IR -
Viewing direct to the light emitting center ofthe LEDs, especially those of great Luminous Intensity, will cause

great hazard to human eyes. Please be careful.
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